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1
Table 1 Pressure loss of the pressure meter system
V,/mL  P/x10"*MPa V,/mL P/x1073MPa V,/mL P/x10-*MPa V,/mL P/x1073MPa V,/mL P/x10-*MPa
0 0 200 0.81 400 1.06 600 1.31 800 1.63
40 0.37 240 0.88 440 1.13 640 1.40
80 0.56 280 0.93 480 1.18 680 1.40
120 0.63 320 0.941 520 1.20 720 1.45
160 0.75 360 1.00 560 1.25 760 1.50
} Py,=0.36 MPa Py =1.2
160 MPa P;=2.18 MPa.
120
=
s P
=
1 I 1 L é
o 20 40 &0 80 100 -
P/1) " MPa
3
Fig. 3 The volume calibration
curve of the pressure probe
4 P-V
V.=V, -V, 2 Fig. 4 The relation curve of P~ V at Hoh Xil
PV,
MPa mL P, MPa P, 3 E,
Ep =2x 1+0.33 x 200+ 179.26 x
L 1.2-0.36 / 194.8 — 63.64
3 = 27.31 MPa
' 3.3
2~6
V,=0.0069P, -3.2904 P,>1 MPa 4
r=0.94
3.2
Lame 8
4 P-V
G, =V x 5
Eh EU
AP/AV G, = EP/Z 1 +v V="Vy+V,
E,=2x 1+v x Vo+V, xAP/AV 3
y 0.3 V, E
I)
200 mL. V,, 4 AB
mL AP 4 AB E
MPa AV 4 AB mL .
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Table 2 The results of BPT in Qingshui River Borehole 1
E, Py Py P
/ m / % / C /g m~? /MPa / MPa /MPa /MPa /m
Ql-1 3.25 22.8 -0.8 1.85 4.24 0.10 0.60 0.96 150
Q1-2 4.65 24.2 -1.0 1.54 5.45 0.24 0.74 1.50 ’
Table 3 The results of BPT in the Qingshui River Borehole 2
E, Py Py P
/ m / % / C /,gm’3 / MPa / MPa / MPa / MPa / m
Q2-1 3.15 42.65 -0.9 1.44 15.30 0.60 1.18 1.48
Q2-2 4.55 47.81 -1.1 1.33 11.92 0.40 1.45 2.10 5 00
Q2-3 10.80 47.47 -1.3 1.35 17.79 0.36 1.68 1.78 '
Q2-4 13.95 65.18 -1.5 1.67 28.23 0.20 1.80 1.85
Table 4  The results of BPT in Fenghuo Shan Site
E, P, Py P,
/ m / % / C /g m3 / MPa / MPa / MPa / MPa / m
F1-1 2.25 47.36 -3.0 1.63 26.72 0.30 1.80 2.83
F1-2 3.25 50.00 -3.1 1.50 50.20 0.60 4.60 6.60 |45
F1-3 4.75 130.19 -3.1 1.02 34.78 0.52 1.83 3.66 ’
F1-4 5.85 140.32 -3.3 1.12 50.06 0.60 1.85 2.50
Table 5 The results of BPT in Kunlun Pass
E, Py Py P
/ m / % / C /g m~3 / MPa / MPa / MPa / MPa / m
K1 1 2.05 34.60 -2.8 1.47 3.73 0.03 0.31 0.54
K1-2 3.25 64.23 -2.9 1.61 8.45 0.18 0.55 0.96 1.55
K1-3 4.45 44 .64 -3.1 1.56 11.71 0.15 0.92 1.66
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6
Table 6  The results of BPT in Hoh Xil
E, Py Py P,
/ m / % / C /gm?? / MPa / MPa / MPa / MPa / m
X1-1 2.45 65.35 -1.9 1.41 27.31 0.36 1.20 2.18
X1-2 3.35 67.08 -2.0 1.47 30.07 0.60 1.78 2.95 1.70
X1-3 4.55 83.66 -2.1 1.99 95.90 0.71 3.00 5.20
~226.
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Studied on Using a Preboring Pressuremeter Test to

Determine the Mechanical Prorperties of Frozen Soils
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Abstract In this article the authors suggested first
in China how to determine the mechanical properties
of frozen soils along the Tibetan Highway by using a
preboring pressuremeter test BPT ~ and how to use
the plain g plastic theory and the radial expansive e-
quation of cylinder cave in infinite elastic medium pro-
vided by Lame to interpret the results of the BPT.
How to deal with the initial data got from the test can
be described as follows. First correcting the initial
volume values got from the volume gauge directly.
Secondly  correcting the initial pressure values got
from the pressure gauge directly by using the results
got from the pressure correction table. Thirdly draw-
ing the relative curves of volume versus pressure by us-
ing the corrected data. These curves could give a lot of
useful information of the frozen soils which were test-
ed on. The mechanical properties of frozen soils such
as the pressuremeter proportional limitation the limit-

ed pressure etc. could be gained from the curves. At

Key words in situ test

pressuremeter

mechanics of frozen soil

last the pressuremeter modulus and the shear modulus
of the frozen soils can be calculated.

Analysis shows that both the pressuremeter mod-
ulus and other mechanical parameters including pres-
suremeter proportional limitation and limited pressure
of frozen soils increase with decreasing temperature
the mechanical parameters of frozen soils increase when
water content of frozen soils increasing in a certain
range but decrease when a limited water content is
exceeded the mechanical parameters of frozen soil in-
crease with density of frozen soil increasing frozen
soils in low temperature area with an annual mean
temperature lower than — 1.5 °C is more stable than
that in temperate area with an annual mean tempera-
ture higher than — 1.0 °C. At the same time some
inevitable problems met in the in situ test are dis-
cussed and the physical meanings of the pressureme-
ter modulus and the pressuremeter proportional limita-

tion are analyzed too.

frozen soil



